A novel exopolysaccharide-producing strain, designated as 5.12 T , was isolated from a sediment sample from the Southwest Indian Ridge, Indian Ocean. The strain was Gram-stain-negative, motile, strictly aerobic, and oxidase-and catalase-positive. It grew optimally at 35 C, at pH 6.0 and in the presence of 3.5 % (w/v) NaCl. Its major isoprenoid quinone was ubiquinone-8 (Q-8) and summed feature 3 (comprising C 16 : 1 !6c and/or C 16 : 1 !7c), C 16 : 0 and C 18 : 1 !7c were the major cellular fatty acids. The DNA G+C content was 46.1 mol%. 16S rRNA gene sequence analysis suggested that strain 5.12
The genus Alteromonas, a member of the class Gammaproteobacteria, was proposed by Baumann et al. [1] with the descriptions of four species of the genus Alteromonas including Alteromonas macleodii as the type species [1] . At the time of writing, the genus Alteromonas comprises 16 species with validly published names [2] . Members of the genus Alteromonas have been isolated from a variety of marine environments and marine organisms [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . In the present study, we describe a bacterial strain, designated as 5.12 T , which was isolated from the Southwest Indian Ridge. Comparative 16S rRNA gene sequence analysis indicated that strain 5.12 T is phylogenetically most closely affiliated to the genus Alteromonas with the closest type strain being Alteromonas lipolytica JW12 T (96.1 %). The aim of the present study was to determine the exact taxonomic position of strain 5.12 T by using a polyphasic characterization that included the determination of the chemotaxonomic and other phenotypic properties and a detailed phylogenetic investigation.
A sediment sample was collected from a ridge wall of the Southwest Indian Ridge (26 56 .49¢ S 67 19.47¢ E) located in the Indian Ocean, and was used as a source for the isolation of bacterial strains. The retrievability of heterotrophic bacteria was assessed in different concentrations (10, 25, 50, 75 and 100 %, w/v) of Zobell marine agar 2216 (HiMedia) at 4 C. Maximum retrievability and morphological diversity was observed in quarter strength (25 % w/v) medium; hence this concentration was used for further isolation and routine culturing. Strain 5.12 T was isolated by the standard dilution plating technique at 4 C on quarter strength Zobell marine agar (qsZMA) 2216 [full strength (100 % w/v)=55.25 g ZMA l À1 distilled water]. The reference strain, A. lipolytica JW12 T , was obtained from Dr Xue-Wei Xu, Second Institute of Oceanography, SOA, Hangzhou, PR China.
The phenotypic and chemotaxonomic characteristics of strain 5.12 T and reference strain JW12 T were determined under the same experimental conditions. The cell morphology, Gram reaction, pH range for growth, ability to grow anaerobically, requirement for NaCl, hydrolysis of various carbon sources and susceptibility to antibiotics were determined as described by Park et al. [10] . Growth at 5-45 C, with 5 C intervals, was measured on quarter strength Zobell marine broth (qsZMB) 2216 (HiMedia; full strength=40.25 g ZMB l À1 distilled water) to determine the optimal temperature and the temperature range for growth. 4 and 0.0024 g NaF). The pH range for growth was determined in qsZMB that was adjusted to pH 6.0-10.0 (in 0.5 pH unit intervals). Catalase and oxidase activities were determined as described by Lanyi [15] .
The hydrolysis of starch (0.5 % w/v), gelatin (1 % w/v) and carboxy methyl-cellulose (0.5 % w/v) was tested on modified basal salt medium [16] . Hydrolysis of casein (skimmed milk agar), tributyrin (spirit blue agar), lecithin (egg yolk agar), DNA (DNase agar) and L-tyrosine (tyrosine agar) was tested according to the manufacturer's protocol (HiMedia). Hydrolysis of agar was tested as described by Leon et al. [17] . The utilization of carbohydrates as the sole carbon sources was determined in basal medium [18] . The corresponding filter-sterilized sugars (0.2 %, w/v), alcohols (0.2 %, v/v), organic acids (0.1 %, w/v) or amino acids (0.1 %, w/v) were added into medium as described by Shi et al. [2] . Acid production was tested using marine oxidation-fermentation (MOF) medium supplemented with 0.5 % (w/v) sugars [19] . Additional enzyme activities, including the ablity to reduce nitrate to nitrite, and biochemical features were tested using API ZYM and API 20NE kits (bioMerieux), according to the manufacturer's instructions, with the exception that cells were resuspended in artificial seawater from which CaCl 2 was excluded to avoid the formation of precipitates [10] . [20] . The antibiotic sensitivity was assessed using the agar diffusion assay based on the method described by Barry [21] . The antibiotics (g per disc) used were: amoxicillin (25) , ampicillin (10), carbenicillin (100), cefotaxime (30) , chloramphenicol (30) , erythromycin (15) , kanamycin (30) , nitrofurantoin (300), nalidixic acid (30), polymyxin B (300), rifampicin (30) , streptomycin (10), tobramycin (10), trimethoprim (5), tetracycline (30) , neomycin (30) , novobiocin (30), penicillin G (10), gentamycin (10) and vancomycin (30) .
Poly-b-hydroxybutyrate production was assayed as described by Ostle and Holt [22] . Production of exopolysaccharide (EPS) was assayed on qsZMA supplemented with 0.03 % (w/v) congo red [23, 24] . Scanning electron microscopy (Jeol; JSM 6360LV) and field emission scanning electron microscopy (Jeol; JSM 7610F) were performed on an exponentially growing culture of strain 5.12 T on quarter strength Zobell marine agar. In brief, 100 µl of a cell suspension in phosphate buffer were taken on the glass surface and allowed to dry in air. The glass surface was then gently rinsed three times in deionised water and the samples were dried at 35 C for 18 h. Atomic force microscopy (AFM) images were obtained in the tapping mode in air at room temperature using a WITec Alpha 300 RA. Silicon probes (WITec) with a spring constant of 2.8 N/m and a resonance frequency of 75 kHz were utilized for surface imaging. Cells were immobilized by drying on a mica surface. In brief, 100 µl of a concentrated bacterial cell suspension was dropped on the mica surface and allowed to incubate for 2 h. The mica was then gently rinsed three times in deionised water and the samples were dried at 35 C for 2 h.
Cell biomass of strain 5.12 T and reference strain JW12 T for DNA extraction and for the analyses of isoprenoid quinones and polar lipids was obtained from cultures grown for 2 days in qsZMA at 35 C. Chromosomal DNA was extracted and purified using an UltraClean Microbial DNA Isolation Kit, according to the manufacturer's protocol (MOBIO). The 16S rRNA gene was amplified by PCR, as described previously [25] , using two universal primers, 27F (5¢-AGA GTT TGA TCM TGG CTC AG-3¢) and 1492R (5¢-GGT TAC CTT GTT ACG ACT T-3¢) [26] . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Sinha et al. [25] . The 16S rRNA gene sequence of strain 5.12 T was deposited with accession number LT593862 in the EMBL database. The sequence was compared with closely related 16S rRNA gene sequences of members of the genus Alteromonas by the EzTaxon-e service [27] . Phylogenetic trees were reconstructed using the neighbour-joining [28] , maximum-parsimony [29] and maximum-likelihood methods [30] with the MEGA 7 program package [31] after multiple alignments with CLUSTAL W [32] of the 16S rRNA genes of the 16 species of the genus Alteromonas with validly published names [2] . Evolutionary distances were calculated according to the algorithm of Kimura's two-parameter model [33] for the neighbour-joining method. The topologies of the trees were evaluated by using the bootstrap resampling method based on 1000 replications. In order to ascertain the placement of strain 5.12 T in the genus Alteromonas, phylogenetic analysis was performed in ARB in the All-Species Living Tree Project database. The alignment of the 16S rRNA gene sequence of strain 5.12 T was performed with that of closely related members of Alteromonas using the online alignment tool SINA v1.2.11 [34] . The alignment obtained was merged with the Living Tree Project (LTP) online database (LTPs 128, June 2016) [35] using ARB software version 5.5 [36] . The phylogenetic tree was reconstructed in PHYLIP using the neighbour-joining method with bootstrap values of 1000 replicates.
Isoprenoid quinones were extracted and analysed, as described by Komagata and Suzuki [37] using reversed phase HPLC (Agilent Technologies). The isoprenoid quinones were eluted with a mixture of methanol: propan-2-ol (2 : 1, v/v) using a flow rate of 1 ml min À1 at room temperature, and detected by UV absorbance at 275 nm [10] . For cellular fatty acid analysis, cell mass of strain 5.12 T and reference strain JW12
T was harvested from qsZMA plates after 
cultivation for 2 days at 35 C. Fatty acids were saponified, methylated and extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.2B). The fatty acids were analysed by gas chromatography (Hewlett Packard 6890) and identified using the RTSBA6 database of the Microbial Identification System [38] . Polar lipids were extracted according to the procedures described by Minnikin et al. [39] and separated by two-dimensional TLC using chloroform: methanol: water (65 : 25 : 3.8, by vol.) for the first dimension and chloroform: methanol: acetic acid: water (40 : 7.5 : 6 : 1.8, by vol.) for the second dimension, as described by Embley and Wait [40] . Ethanolic molybdophosphoric acid (10 %, v/v) was used for the detection of all lipids, ninhydrin reagent for lipids containing free aminolipids, ammonium molybdate reagent for phosphorous-containing lipids and a-naphthol reagent for glycolipids. The DNA G+C content was determined by the method of Tamaoka and Komagata [41] using reversed-phase HPLC (Agilent Technologies) with a slight modification, as described in Park et al. [10] . The morphological, cultural, physiological and biochemical characteristics of strain 5.12 T are given in the species description and in Table 1 .
Strain 5.12
T produces exopolysaccharide (EPS) on qsZMA at 35 C (Fig. 1) . Production of EPS was confirmed on qsZMA supplemented with 0.03 % (w/v) congo red (Fig.  S1 , available in the online Supplementary Material). Presence of a single polar flagellum was observed using AFM (Fig. S2) T could be distinguished from the type strains of its closely related species from phenotypic characteristics such as catalase, nitrate reduction, hydrolysis of starch, casein, gelatin, tyrosine, lecithin, agar and DNA, carbohydrate utilization, acid production and enzyme activities ( Table 1 ). The sole respiratory quinone found in strain 5.12 T and JW12 T was ubiquinone-8 (Q8), which is commonly reported for members of the genus Alteromonas [42] . Fatty acid analysis revealed that the major fatty acids of strain 5.12 T were summed feature 3, C 16 : 0 and C 18 : 1 !7c (15.6, 12.5 and 12.2 %, respectively) which were similar to those of the reference strain, A. lipolytica JW12 T (36.0, 25.3 and 14.1 %, respectively) with minor differences in the proportions of several fatty acids (Table 2 ). For example, the amounts of C 10 : 0 3OH (2.9 %) and summed feature 2 (11.3 %) in strain 5.12
T were higher than that in the reference strain (0.5 and 4.5 %, respectively). Strain 5.12
T possessed phosphatidylethanolamine and phosphatidylglycerol as the major polar lipids, which was similar to that of A. lipolytica JW12
T . In addition, strain 5.12 T possessed minor amounts of phosphatidylinositol, which was not detected in strain JW12
T (Fig. S6) . Furthermore, four unidentified glycolipids and one aminophospholipid were present in A. lipolytica JW12
T , but not detected in strain 5.12 T . The differences in the polar lipid profiles between strains 5.12 T and A. lipolytica JW12
T are shown in Fig. S6 . The DNA G+C content of strain 5.12 T was 46.1 mol%, which was lower than that of the reference strain (48.2 mol%). These differences, combined with the phylogenetic distinctiveness of strain 5.12 T , suggest that the novel strain is separated from other species of the genus Alteromonas [43, 44] . On the basis of the phylogenetic analysis and chemotaxonomic data, as well as the phenotypic characteristics obtained in the present study, strain 5.12 T represents a novel species within the genus Alteromonas, for which the name Alteromonas pelagimontana sp. nov. is proposed.
DESCRIPTION OF ALTEROMONAS PELAGIMONTANA SP. NOV.
Alteromonas pelagimontana (pe.la.gi.mon.ta¢na. L. masc. n. pelagus the sea; L. adj. montanus of a mountain; N.L. fem. adj. pelagimontana of a mountain in the sea). The type strain, 5.12 T (LMG 29661 T = MCC 3250 T ), was isolated from sediment collected from a ridge wall of the Southwest Indian Ridge. The DNA G+C content of the type strain is 46.1 mol%. 
